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(54) Slider beam suspension system for a bicycle seat

(57) A bicycle (10) including a novel suspension
system (30) for supporting a bicycle seat (32). The sus-
pension system (30) includes an elongate beam (34) ro-
tatably attached at one end to the down tube (26) of the
bicycle (10) and extending upwardly and rearwardly
therefrom. The seat (32) is attached to the distal end of
the elongate beam (34). A slider (36) is attached to the
down tube (26) at a location below the attachment of the
elongate beam (34) to the down tube. The slider (36)

includes a sleeve (38) that extends around the elongate
beam (34). A shock absorber (40) is juxtaposed be-
tween the sleeve (38) and the elongate beam (34). By
pressing downward on the seat (32), elongate beam
(34) and the slider (36) rotate along their respective at-
tachments to the down tube (26) and the sleeve (38)
slides along the elongate beam (34). The shock absorb-
er (40) slows and controls this sliding motion so that a
shock absorber is created for the seat (32).
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Description

Field of the Invention

[0001] This invention relates to bicycles and, more
specifically, relates to a bicycle seat suspension system.

Background of the Invention

[0002] Eliminating vibration and shocks to smooth the
ride for a person sitting upon a vehicle traveling over
rough ground has been a serious problem since the de-
velopment of the first vehicle. Solutions have typically
involved isolating the wheels of the vehicle from the ve-
hicle frame by means of springs and shock absorbers,
as well as spring mounting the vehicle seat on the vehi-
cle frame. In automobiles and tractors, for example,
seats have been mounted using both coil springs, leaf
springs, and combinations thereof
[0003] Referring particularly to the bicycle art, where-
in the present invention has relevant application, the
seat support almost universally takes the form of a rigid
seat post inserted into a hollow vertical tube of a rigid
bicycle frame. A seat, which may include a form of re-
silient spring cushioning is mounted to the top of the seat
post.
[0004] A number of prior art bicycles have incorporat-
ed shock absorbing systems within the frames to absorb
vibration and shocks. For example, U.S. Patent No.
5,356,165 to Kulhawic et al. discloses a bicycle that has
a two-piece frame, with the two pieces of the frame sep-
arated by a shock absorber. Other prior art bicycle de-
signs have incorporated shock absorbers in the forks or
in other portions of the bicycle frame.
[0005] A few designs of prior art bicycles incorporate
seat suspension systems that include shock absorbers
beneath seat supporting beams. An example of one of
these bicycles is disclosed in U.S. Patent No. 496,093
to Okey. The Okey patent discloses a seat suspension
beam pivotally secured near the head tube of a bicycle
and suspended with a helical coil spring shock absorber.
[0006] U.S. Patent No. 4,934,724 to Allsop et al.
teaches a unique way of providing support for a bicycle
seat. The Allsop patent discloses an elongate seat sup-
port formed by an elastomeric member sandwiched be-
tween two composite beams. One end of the elongate
support is attached to the bicycle frame. The seat is sup-
ported at the cantilevered opposite end of the elongate
support.
[0007] The elongate seat support disclosed in the All-
sop patent is particularly advantageous in that the com-
posite beams and the elastomeric material allow for two
different types of shock absorbing action. Suspension
action in the bicycle introduces shear stress in the elas-
tomeric member, which provides damping of low ampli-
tude modulation of the frame. Shock absorption is pro-
vided by the beams as they flex relative to one another
and relative to the bicycle frame. Thus, the elastomeric

material provides damping of smaller, low amplitude vi-
brations in the bicycle, while the beams provide shock
absorption from low and high amplitude vibrations.
[0008] The elongate seat support disclosed in the All-
sop patent offers a type of suspension not available in
other prior art designs. Because the elongate seat sup-
port utilizes suspension of the seat and rider, and not
separate frame pieces, substantially all of the rider's pe-
daling efforts are transferred to the wheel. For example,
the bottom bracket of the bicycle, to which the crank as-
sembly is mounted, is rigidly connected to the axle for
the rear wheel. The rear wheel does not include a sus-
pension system, so none of the rider's pedaling efforts
are wasted on suspension action. In addition, because
there are no shocks or suspension elements in the front
forks, the front wheel is rigidly connected to the frame.
This rigid connection permits optimal steering efficiency
for the bicycle.
[0009] Although the elongate seat support in the All-
sop patent provides optimal pedaling and steering effi-
ciency, there exists a need for a bicycle suspension that
provides the advantages taught by the Allsop patent but
is less expensive to manufacture and is lighter in weight.

Summary of the Invention

[0010] In accordance with the present invention, a
suspension system for suspending a seat of a vehicle
is provided. The suspension system includes a slider
and an elongate beam. The elongate beam includes first
and second ends. The first end of the elongate beam
has a first pivotal mount for attaching to a vehicle. The
slider has a second pivotal mount for attaching to a ve-
hicle, and includes a sleeve spaced from the first pivotal
mount. The elongate beam is slidably received within
the sleeve of the slider. A seat mount is attached adja-
cent to the second end of the elongate beam. The sus-
pension system further includes means for restricting
sliding of the sleeve of the slider along the elongate
beam.
[0011] In accordance with further aspects of the
present invention, the suspension system is configured
for attachment to a down tube of a bicycle.
[0012] In accordance with another aspect of the
present invention, the first pivotal mount is arranged
above the second pivotal mount.
[0013] In accordance with still other aspects of the
present invention, the second pivotal mount is horizon-
tally distanced further from the seat mount than the first
pivotal mount.
[0014] In accordance with yet other aspects of the
present invention, the means for restricting sliding com-
prises a shock absorber juxtaposed between the sleeve
of the slider and the elongate beam.
[0015] In accordance with still another aspect of the
present invention, the shock absorber comprises an
elastomeric material.
[0016] In accordance with yet another aspect of the
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present invention, the first pivotal mount includes a
clamp for selectively attaching the slider to a vehicle at
at least two different locations whereby the location of
the first pivotal mount is adjustable.
[0017] In accordance with other aspects of the
present invention, the seat suspension system includes
means for adjusting the length of the beam intermediate
the sleeve and the first end of the elongate beam.
[0018] In accordance with another aspect of the
present invention, the elongate beam includes (1) a first
rod extending from the first end of the elongate beam to
a point intermediate the sleeve and the first end, (2) a
second rod extending from the first rod to the second
end of the elongate beam, and (3) an adjustable con-
nector for selectively adjusting the length between the
first and second rods, whereby the length of the elon-
gate beam can be selectively adjusted.
[0019] In accordance with yet another aspect of the
present invention, the first and second rods include op-
posite direction external threads on the ends of the first
and second rods closest to one another, and the con-
nector comprises a cylinder having internally-threaded
ends that match the threads of the first and second rods.
[0020] In accordance with another aspect of the
present invention, a vehicle is provided. The vehicle in-
cludes a frame member, a slider, and an elongate beam.
The elongate beam includes first and second ends, the
first end pivotally mounted to the frame member at a first
pivot point. The slider is pivotally mounted at a second
pivot point on the frame member, and includes a sleeve
spaced from the pivot point. The elongate beam is slid-
ingly received within the sleeve of the slider. A seat
mount is attached to the second end of the elongate
beam. The vehicle further includes means for restricting
sliding of the sleeve of the slider along the elongate
beam.

Brief Description of the Drawings

[0021] The foregoing aspects and many of the attend-
ant advantages of this invention will become more read-
ily appreciated as the same becomes better understood
by reference to the following detailed description, when
taken in conjunction with the accompanying drawings,
wherein:

FIGURE 1 is a side view of a bicycle incorporating
the seat suspension system of the present inven-
tion;
FIGURE 2 is a partially exploded isometric view of
the seat suspension system of FIGURE 1;
FIGURE 3 is a side view of the slider and elongate
beam of the seat suspension system of FIGURE 1,
with part of the slider and part of the down tube of
the bicycle removed for detail;
FIGURE 4 is a sectional view taken along the sec-
tion lines 4--4 of FIGURE 2;
FIGURE 5 is a sectional view taken along the sec-

tion lines 5--5 of FIGURE 3;
FIGURE 6 is a sectional view taken along the sec-
tion lines 6--6 of FIGURE 3;
FIGURE 7 is a side view of an alternative embodi-
ment of a seat suspension system in accordance
with the present invention;
FIGURE 8 is a side view of a second embodiment
of a seat suspension system similar to FIGURE 1,
with part of the slider and part of the down tube of
the bicycle removed for detail such as is shown in
FIGURE 3, and with a different lower pivot in place;
FIGURE 9 is an isometric exploded view of the low-
er pivot for use in the seat suspension system of
FIGURE 8;
FIGURE 10 is an isometric view of the right half of
the lower pivot of FIGURE 9;
FIGURE 11 is an assembled drawing of the lower
pivot of FIGURE 9, shown extending into bosses on
the down tube of FIGURE 8;
FIGURE 12 is a sectional view taken along the sec-
tion lines 12--12 of FIGURE 11; and
FIGURE 13 is a side view of the down tube and seat
suspension system of FIGURE 8, showing move-
ment of the lower pivot of FIGURE 9.

Detailed Description of the Preferred Embodiment

[0022] Referring now to the drawing, in which like ref-
erence numerals represent like parts throughout the
several views, FIGURE 1 sets forth a bicycle 10 incor-
porating the present invention. The bicycle 10 includes
a frame 12 having a front wheel 14 (shown in phantom
lines) and a rear wheel 16 (also shown in phantom lines)
attached thereto. The front wheel 14 is attached to the
frame 12 by a front fork 18 (phantom), which is rotatably
carried by the frame. The orientation of the front fork 18
and front wheel 14 is controlled by rotation of a top han-
dlebar assembly 20 (phantom). The rear wheel 16 is at-
tached to chain stays 24 (only one of which is shown,
but the other of which is a mirror image thereof), which
are part of the frame 12. A down tube 26, which is also
a part of the frame 12, extends from the left and right
chain stays 24 to the handlebar assembly 20. A central
bracket 28 is located at the juncture of the left and right
chain stays 22, 24 and the down tube 26.
[0023] The bicycle 10 includes a novel suspension
system 30 for supporting a bicycle seat 32 (phantom).
Briefly described, the suspension system 30 includes an
elongate beam 34 pivotally attached at a first upper pivot
35 to the down tube 26 and extending slightly upwardly
and rearwardly therefrom. The seat 32 is attached to the
distal end of the elongate beam 34. A slider 36 is pivot-
ally attached at a second lower pivot 37 to the down tube
26 at a location below the attachment of the elongate
beam 34 to the down tube. The slider 36 includes a
sleeve 38 that extends around the elongate beam 34.
[0024] The elongate beam 34 can be formed of car-
bon tubing, extruded aluminum, steel tubing or any other

3 4



EP 0 983 933 A2

4

5

10

15

20

25

30

35

40

45

50

55

suitable material. Likewise, the slider 36 can be formed
of one or more of these materials or another material
that has desired material characteristics. The slider 36
and the sleeve 38 are preferably extruded as one piece,
but could be welded together or formed in any conven-
tional manner.
[0025] A shock absorber 40 (FIGURE 3) is juxtaposed
between the sleeve 38 and the elongate beam 34. As
described in detail below, the shock absorber 40 acts as
both a spring and a damper. By pressing downward on
the seat 32, the elongate beam 34 and the slider 36 ro-
tate at the respective pivots 35, 37 downward along a
plane containing both the slider 36 and the elongate
beam 34. During this rotation, the sleeve 38 slides along
the elongate beam 34. The shock absorber 40 provides
a shear layer that serves to slow and control this sliding
motion so that a spring is created for the seat 32. In ad-
dition, the shock absorber 40 serves as a damper, or
layer of vibration and shock absorbing material, be-
tween the sleeve 38 and the elongate beam 34.
[0026] In a preferred embodiment, the material used
for the shock absorber 40 will have a low durometer
hardness and will be "elastomeric" in nature. As used
herein, "elastomeric" is meant to describe a material that
easily resumes its natural shape after deformation or
compression. The elastomeric qualities of the shock ab-
sorber 40 permit the shock absorber to be deformed,
sheared, or compressed by relative movement between
the slider 36 and the elongate beam 34 and to absorb
the kinetic energy of the relatively moving elongate
beam and slider.
[0027] The shock absorber 40 has a memory for its
original shape, and resiliently returns the slider 36 and
the elongate beam 34 into their original configuration
over a brief period of time. The shock absorber 40 pref-
erably has a tendency to resist shear, deformation or
compression, thus slowing the relative movement of the
elongate beam 34 relative to the sleeve 38. An elas-
tomer made of polyurethane, having viscoelastic prop-
erties such that the sliding of the elongate beam 34 with-
in the sleeve 38 is resisted has been found to be a sat-
isfactory material. Many materials having a relatively
low durometer of elasticity, and formed either in a layer
or in other configurations sandwiched between or oth-
erwise interconnected to the sleeve 38 and the elongate
beam 34 are also satisfactory for use in this invention.
[0028] The shock absorber 40 is preferably formed by
injecting polyurethane between the sleeve 38 and the
elongate beam 34. The shock absorber 40 fills the space
between the sleeve 38 and the elongate beam 34. The
adhesive characteristics of the polyurethane causes it
to attach permanently to the inside of the sleeve 38 and
the outer surface of the elongate beam 34. After the
polyurethane has been injected, the excess is trimmed
around the edges of the sleeve. A shock absorber 40 of
this material is preferably about 1/8-inch thick.
[0029] The slider 36 and elongate beam 34 are pref-
erably arranged so that downward pressure on the seat

32 causes the sleeve 38 to slide along the elongate
beam 34 and shear the shock absorber 40, as opposed
to compressing the shock absorber 40. In addition, as
described below, by arranging the lower pivot 37 at a
point forward of the upper pivot 35, levering action is
increased and shearing of the shock absorber 40 is
maximized.
[0030] The shock absorber 40's resistance to shear
can be increased by changing a number of different fac-
tors. Increasing the thickness of the shock absorber 40
between the elongate beam 34 and the sleeve 38, short-
ening the length of the shock absorber 40 or the sleeve
38, decreasing the angle at which the slider 36 engages
the elongate beam 34, moving the lower pivot 37 more
forward relative to the upper pivot 35 (described below),
and increasing the spacing of the sleeve 38 from the
pivot pin 42, each increase the shearing ability of the
shock absorber 40.
[0031] A detail of the attachment of the elongate beam
34 to the upper pivot 35 is shown in FIGURE 5. A hollow
cylinder 41 (FIGURE 2) extends transversely across the
top edge of the down tube 26. Bearings 42 are pressed
into opposite ends of the hollow cylinder 41. The leading
end of the elongate beam 34 (closest to the down tube
26) is fitted into a clevis 43. The clevis 43 includes a pair
of flanges 44 that extend outside and over the bearings
42 on opposite sides of the hollow cylinder 41 (best
shown in FIGURE 2). Pins 45 extend through the holes
(not shown) in the flanges 44 and into the bearings 42
and the hollow cylinder 41. A nut 46 and a bolt 47 extend
through the two pins 45 and urge the two pins toward
one another. The bolt 47 is tightened so that the pins 45
and the flanges 44 of the clevis are held snugly against
the bearings 42, but are loose enough to allow free ro-
tation of the flanges 44 along the bearings 42. The clevis
43 is thus mounted for free rotation about the upper pivot
35.
[0032] The elongate beam 34 extends into a sleeve
(not shown) at the distal end of the clevis 43 and is rigidly
connected thereto. The clevis 43 can be formed of cast
aluminum, steel, or any other material. The elongate
beam 34 is attached to the clevis by an adhesive, weld-
ing, fasteners, friction fit, or any other suitable method.
[0033] A detail of the attachment of the slider 36 to
the lower pivot 37 is show in FIGURE 6. The slider 36
includes flanges 48 (FIGURE 2) that extend downwardly
from opposite sides of the sleeve 38. The flanges 48 join
together at their bottom edges to form a dog ear 50. The
dog ear 50 includes an arcuate slot 52 (FIGURE 3) hav-
ing a radius extending from the pivot pin 35. The dog
ear 50 fits into a slot 53 (a cutaway portion which is
shown in FIGURE 3) in the down tube 26. As described
in detail below, the lower pivot 37 acts as a clamp and
holds the dog ear 50 within the slot 53 and permits piv-
oting of the slider 36 about the lower pivot 37.
[0034] The lower pivot 37 is designed so that it allows
pivoting motion of the flange 48 about the lower pivot
37, but can be selectively locked at different locations
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along the arcuate slot 52. A structure for the lower pivot
37 that provides this function is shown in FIGURE 6. The
lower pivot 37 fits within bosses 58 formed in the down
tube 26. The bosses 58 are reinforced round bores
formed integral with the down tube 26 that extend from
opposite sides of the down tube 26 into the slot 53. Bear-
ings 60 are pressed into the bosses 58. Aluminum pins
62 that have an external diameter that matches the in-
ternal diameter of the bearings 60 are seated within the
bearings 60. The aluminum pins 62 include rear flanges
63 having holes therethrough. Steel pems 64 are at-
tached at the back of the rear flanges 63. A shoulder
bolt 66 extends from within one of the aluminum pins
62, though the rear flange 63 and steel pem 64 of the
aluminum pin, through the arcuate slot 52 on the dog
ear 50, and out of the steel pem and rear flange of the
other aluminum pin. A nut 68 is fitted on the distal,
threaded end of the shoulder bolt 66.
[0035] By tightening the nut 68 onto the shoulder bolt
66, the steel pems 64 are forced against the sides of the
dog ear 50. The steel pems 64 grip the outer surfaces
of the dog ear 50 of the slider 36 and prevent movement
of the slider relative to the steel pems and the aluminum
pins 62. However, the slider 36 is free to pivot, along
with the aluminum pins 62, about the axis of the shoulder
bolt 66. During this pivoting movement, the aluminum
pins 62 rotate within the bearings 60. The contact of the
pems 64 with the dog ear 50 prevent movement of the
slider 36 relative to the aluminum pins 62.
[0036] The bolt 66 is preferably a cap head bolt pro-
vided with hex-shaped internal recess (not shown, but
well-known in the art). A hex key (also not shown) can
be inserted into the hex-shaped internal recess to tight-
en or loosen the nut 68 and the bolt 66. By loosening
the nut 68 and the bolt 66, the pems 64 release the dog
ear 50, and the slider 36 can be moved relative to the
lower pivot 37. During this movement, the shoulder bolt
66 remains within the arcuate slot 52. Thus, movement
of the slider 36 relative to the lower pivot 37 is restricted
to a sliding movement of the arcuate slot 52 along the
shoulder bolt 66. The function of this feature will be de-
scribed in detail below.
[0037] The lower pivot 37 is preferably spaced hori-
zontally further from the seat 32 than the upper pivot 35.
That is, the lower pivot 37 is located further forward on
the frame than the upper pivot 35. By arranging the low-
er pivot 37 and the upper pivot 35 in this manner, press-
ing down on the seat 32 causes the sleeve 38 to slide
on the elongate beam 34, causing the shock absorber
40 to shear and deform. It has been found that if the
lower pivot 37 is not located forward of the upper pivot
35, the shock absorber 40 has a tendency to compress
instead of shear. Thus, although the seat suspension
system 30 will work, the full benefit of the shock absorb-
er 40 is not realized unless the lower pivot 37 is located
forward of the upper pivot 35. In a preferred embodi-
ment, the lower pivot 37 is located approximately
1/4-inch ahead of the upper pivot 35. However, this dis-

tance could be increased or decreased to provide a de-
sired performance.
[0038] FIGURE 7 sets forth a second embodiment of
an elongate beam 134 for use in the invention. The elon-
gate beam 134 is formed from two rods 70 and 72. The
first, outside rod 70 extends through the sleeve 38 to the
seat 32 and is aligned end-to-end with the second inner
rod 72 that extends to the clevis 43. The abutting ends
of the first and second rods 70, 72 include external
threads 74, 76. The external threads 74 of the first out-
side rod 70 are preferably right-hand threads, and the
external threads 76 of the second inner rod 72 are pref-
erably lefthand threads. A cylinder 78 that includes two
internally-threaded ends that match the threads 74, 76
of the first and second rods 70, 72 is threaded onto the
abutting ends of the two rods. The cylinder includes a
knurled gripping surface 79.
[0039] By grasping the cylinder 78 at the knurled grip-
ping surface 79, a rider can twist the cylinder 78 to move
apart or together the abutting ends of the first and sec-
ond rods 70, 72. By adjusting the cylinder 78 in this man-
ner, the distal end of the elongate beam 134, and there-
fore the seat 32, is adjusted upward or downward. In
addition, rotation of the cylinder 78 can be used to
"preload," or partially shear or deform, the shock ab-
sorber 40 before a rider loads the seat 32.
[0040] The height of the seat 32 can also be adjusted
by using the lower pivot 37. As described in detail above,
by loosening the nut 68 and the shoulder bolt 66, the
pems 64 release the dog ear 50, and the slider 36 can
be moved relative to the lower pivot 37. The distal end
of the elongate beam 34 can then be pressed upward
or downward until the slider 36 and elongate beam 34
are in a desired orientation. During this movement, the
arcuate slot 52 slides along the shoulder bolt 66. The
nut 68 and the shoulder bolt 66 of the lower pivot 37 are
then tightened, and the arcuate slot 52 is locked into
position relative to the lower pivot 37.
[0041] Preferably, the shock absorber 40, elongate
beam 34, and slider 38 are formed so that when a rider
sits on the seat 32, the seat moves downward, or
preloads; approximately 3/4 inch. During travel, the slid-
er 36 moves relative to the seat so that the seat moves
downward an additional 1-1/4 to 1-1/2 inches, depend-
ing on the terrain and weight of the rider.
[0042] The frame 12 is preferably aluminum extru-
sion, but may be a composite, steel, or any other suita-
ble material. The frame 12 shown does not include a
conventional top tube, but instead, the front end of the
frame is supported by the down tube 26. Although the
frame 12 shown in the drawings does not include a con-
ventional center tube, frame stays, or a top tube, the
suspension system 30 could be used on a frame having
one or more of these features.
[0043] If the frame is produced from aluminum or an-
other metallic material, the chain stays 24 of the present
invention preferably include a cutout section 94 on the
internal part of the stay. The cutout section 94 provides
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an advantage if the frame 12 is formed from sheet alu-
minum. Typically, a frame is formed with solid chain
stays. After welding, the chain stays often must be
straightened to tolerance. When a frame 12 is formed
having chain stays 24 formed as a solid piece, it is dif-
ficult to straighten the chain stays without bending the
face of the chain stays out of parallel. In addition, warp-
age often occurs after bending which causes the chain
stays to bend out of parallel. By providing the cutout sec-
tion 94, a weakened portion of the chain stays is provid-
ed in the middle of the chain stays. The central weak-
ened portion permits the chain stays 24 to be manipu-
lated without warping the large flat planes.
[0044] FIGURES 8-13 disclose an alternate lower piv-
ot 137 for the suspension system 30. In summary, the
lower pivot 137 acts as an eccentric seat height adjust-
ment system that, when loosened, rotates to adjust the
distal end of the slider 36 fore and aft so as to adjust the
seat height When the seat is adjusted to a desired
height, the lower pivot 137 is tightened to prevent further
adjustment of the seat height, and to lock the distal end
of the slider 36 in place. The slider 36 is free to rotate
when the lower pivot 137 is locked in place, permitting
operation of the slider and the elongate beam as de-
scribed in the previous embodiment.
[0045] As can best be seen in FIGURE 12, the lower
pivot 137 fits within two tapered bosses 158 within the
frame. The lower pivot 137 includes a left Morse taper
160 and a right Morse taper 162. A pin 164 extends be-
tween the left and right Morse tapers 160, 162 (FIGURE
9). A pivot nut 166 is rotatably mounted on the pin 164.
Because the two Morse tapers are identical, only the
right Morse taper 162 will be described. The right Morse
taper 162 includes a rounded outer face 168 (FIGURE
9; rounded face of left Morse taper 160 shown). Extend-
ing rearward from adjacent the outer edges of the round-
ed outer face 168 is a cylinder 170. The cylinder 170
has a tapered section 171 that extends from the rounded
outer face 168 to approximately two-thirds rearward on
the cylinder. As can best be seen in FIGURE 10, an inner
cylinder 172 is eccentrically mounted on the inner cir-
cumference of the cylinder 170. The inner cylinder 172
extends from the rounded outer face 168 to the rear por-
tion of the cylinder 170 (FIGURE 12). An inner flange
174 extends inward radially from approximately the cen-
tral portion of the inner cylinder 172.
[0046] To assemble the lower pivot 137, the pin 164
is inserted into the inner cylinder 172 of the right Morse
taper 162. The pivot nut 166 is then placed over the ex-
posed portion of the pin 164 (FIGURE 9). The pivot nut
166 is free to rotate about the pin 164.
[0047] The pre-assembled right half of the lower pivot
137 is then ready for connection to the slider 36. The
dog ear 50 is inserted into the down tube 26 so that it
aligns with the bosses 158 (FIGURE 8). The right Morse
taper 162 is then inserted through the right side of the
frame and the pivot nut 166 is extended into a notch 176
located at the distal end of the dog ear 50. The left Morse

taper 160 is then inserted on the left side of the down
tube 26 and aligned with the pin 164 so that the pin ex-
tends into the inner cylinder 172 of the left Morse taper
160. A bolt 178 (head shown in FIGURE 13) is then ex-
tended through the inner cylinders 172 of the left and
right Morse tapers 160, 162 and through the pin 164. A
nut (not shown) is placed on the end of the bolt 178. The
nut 180 and the bolt 178 rest against the outer surfaces
of the inner flange 178 within the inner cylinder 172.
[0048] Before the nut 180 and bolt 178 are tightened,
the lower pivot 137 is free to rotate within the bosses
158. By rotating the portion of the lower pivot 137 cor-
responding to the bolt 178 (and therefore the pivot nut
166) toward the front of the down tube 26, the slider 36
and therefore the elongate beam 34 are slightly lowered
as shown in FIGURE 13. Likewise, if the bolt 178 is
moved toward the rear of the down tube 26 (toward the
left in FIGURE 13), the elongate beam 34 is slightly
raised.
[0049] Once a desired height for the elongate beam
34 has been established by rotation of the lower pivot
137, the nut 180 is tightened onto the bolt 178 so that
the tapered sections 171 of the left and right Morse ta-
pers 160, 162 are tightened against the tapered bosses
158. The friction between the tapered sections 171 and
the tapered bosses 158 prevents further rotation of the
lower pivot 137.
[0050] The abutment of the pin 164 against the inner
surface of the inner flanges 174 and the inner cylinders
172 prevents the left and right Morse tapers 160, 162
from being overtightened and from entrapping and pre-
venting rotation of the pivot nut 166. The attachment of
the dog ear 50 via the notch 176 to the pivot nut 166
permits the slider 36 to freely rotate about the lower pivot
137 because the pivot nut 166 is allowed to spin freely
about the pin 164. Thus, the lower pivot 137 works when
fixed in place in much the same way as the lower pivot
37.
[0051] While this invention has been described in de-
tail with particular reference to preferred embodiments
thereof, it shall be understood that variations and mod-
ifications can be affected within the spirit and scope of
the invention as described hereinbefore and as defined
in the appended claims.
[0052] The embodiments of the invention in which an
exclusive property or privilege is claimed are defined as
follows:

Claims

1. A suspension system for suspending a seat of a ve-
hicle, the suspension system comprising:

an elongate beam having first and second
ends, the first end having a first pivotal mount
for attaching to a vehicle;
a slider having a second pivotal mount for at-
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taching to a vehicle, the slider including a
sleeve spaced from the first pivotal mount, the
elongate beam slidably received within the
sleeve of the slider;
a seat mount attached adjacent to the second
end of the elongate beam, and
means for restricting sliding of the sleeve of the
slider along the elongate beam.

2. The suspension system of Claim 1, wherein the sus-
pension system is configured for attachment to a
down tube of a bicycle.

3. The suspension system of Claim 1, wherein the first
pivotal mount is arranged above the second pivotal
mount.

4. The suspension system of Claim 3, wherein the first
pivotal mount is horizontally distanced closer to the
seat mount than the second pivotal mount.

5. The suspension system of Claim 1, wherein the
means for restricting sliding comprises a shock ab-
sorber juxtaposed between the sleeve of the slider
and the elongate beam.

6. The suspension system of Claim 5, wherein the
shock absorber comprises an elastomeric material.

7. The suspension system of Claim 1, wherein the sec-
ond pivotal mount comprises a clamp for selectively
attaching the slider to a vehicle at at least two dif-
ferent locations whereby the location of the second
pivotal mount is adjustable.

8. The suspension system of Claim 1, further compris-
ing means for adjusting the length of the beam in-
termediate the sleeve and the first end of the elon-
gate beam.

9. The suspension system of Claim 1, wherein the
elongate beam comprises (1) a first rod extending
from the first end of the elongate beam to a point
intermediate the sleeve and the first end, (2) a sec-
ond rod extending from the first rod to the second
end of the elongate beam, and (3) an adjustable
connector for selectively adjusting the length be-
tween the first and second rods, whereby the length
of the elongate beam can be selectively adjusted.

10. The suspension system of Claim 9, wherein the first
and second rods include opposite direction external
threads on the ends of the first and second rods
closest to one another, and the connector compris-
es a cylinder having internally-threaded ends that
match the threads of the first and second rods.

11. The suspension system of Claim 1, wherein the sec-

ond pivotal mount comprises an eccentric seat
height adjustment system that, when loosened, ro-
tates to adjust the distal end of the slider fore and
aft so as to adjust the seat height.

12. The suspension system of Claim 11, wherein the
second pivotal mount is tightened to prevent adjust-
ment of the seat height, and to lock the distal end
of the slider in place, and the slider is free to rotate
about the second pivotal mount when the second
pivotal mount is locked in place.

13. A vehicle comprising:

a frame member;
an elongate beam having first and second
ends, the first end pivotally mounted to the
frame member at a first pivot point;
a slider pivotally mounted at a second pivot
point on the frame member, the slider including
a sleeve spaced from the second pivot point,
the elongate beam slidingly received within the
sleeve of the slider;
a seat mount attached to the second end of the
elongate beam; and
means for restricting sliding of the sleeve of the
slider along the elongate beam.

14. The vehicle of Claim 13, wherein the vehicle is a
bicycle and the frame member is the down tube of
the bicycle.

15. The vehicle of Claim 13, wherein the first pivot point
is located above the second pivot point.

16. The vehicle of Claim 15, wherein the first pivot point
is horizontally distanced closer to the seat mount
than the second pivot point.

17. The vehicle of Claim 13, wherein the means for re-
stricting sliding comprises a shock absorber juxta-
posed between the sleeve of the slider and the elon-
gate beam.

18. The vehicle of Claim 17, wherein the shock absorb-
er comprises an elastomeric material.

19. The vehicle of Claim 13, wherein the second pivotal
mount comprises a clamp for selectively attaching
the slider to a vehicle at at least two different loca-
tions whereby the location of the first pivotal mount
is adjustable.

20. The vehicle of Claim 13, further comprising means
for adjusting the length of the beam intermediate the
sleeve and the first end of the elongate beam.

21. The vehicle of Claim 13, wherein the elongate beam
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comprises (1) a first rod extending from the first end
of the elongate beam to a point intermediate the
sleeve and the first end, (2) a second rod extending
from the first rod to the second end of the elongate
beam, and (3) an adjustable connector for selec-
tively adjusting the length between the first and sec-
ond rods, whereby the length of the elongate beam
can be selectively adjusted.

22. The vehicle of Claim 21, wherein the first and sec-
ond rods include opposite direction external threads
on the ends of the first and second rods closest to
one another, and the connector comprises a cylin-
der having internally-threaded ends that match the
threads of the first and second rods.

23. The suspension system of Claim 13, wherein the
second pivotal mount comprises an eccentric seat
height adjustment system that, when loosened, ro-
tates to adjust the distal end of the slider fore and
aft so as to adjust the seat height.

24. The suspension system of Claim 23, wherein the
second pivotal mount is tightened to prevent adjust-
ment of the seat height, and to lock the distal end
of the slider in place, and the slider is free to rotate
about the second pivotal mount when the second
pivotal mount is locked in place.

25. A suspension system for suspending a seat of a ve-
hicle, the suspension system comprising:

an elongate beam having first and second
ends, the first end having a first pivotal mount
for attaching to a vehicle;
a slider having a second pivotal mount for at-
taching to a vehicle, the slider including a
sleeve spaced from the first pivotal mount, the
elongate beam slidably received within the
sleeve of the slider;
a seat mount attached adjacent to the second
end of the elongate beam; and
a shock absorber juxtaposed between the
sleeve of the slider and the elongate beam, the
shock absorber being designed to restrict slid-
ing of the sleeve of the slider along the elongate
beam.

26. A vehicle comprising:

a frame member;
an elongate beam having first and second
ends, the first end pivotally mounted to the
frame member at a first pivot point;
a slider pivotally mounted at a second pivot
point on the frame member, the slider including
a sleeve spaced from the pivot point, the elon-
gate beam slidingly received within the sleeve

of the slider;
a seat mount attached to the second end of the
elongate beam; and
a shock absorber juxtaposed between the
sleeve of the slider and the elongate beam, the
shock absorber being designed to restrict slid-
ing of the sleeve of the slider along the elongate
beam.
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